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ABSTRACT 

PROBLEM TO BE SOLVED: To manufacture a semiconductor thin film having high 

crystallinity so as not to cause an abnormal growth of oxidation silicon by 

a method wherein an element selected from 14 groups is utilized as a 

catalyst element to crystallize an amorphous semiconductor thin film, and a 

heating is performed for a polycrystalline semiconductor thin film at a 

temperature more than a heating temperature when crystallized. 

SOLUTION: An amorphous silicon film 102 is directly formed on a substrate 

101. A crystallizing step of the amorphous silicon film 102 is performed, 

and germanium is used as a catalyst element promoting a crystallization. A 

germanium film 103 is formed on the formed amorphous silicon film 102. 

Heating is performed to crystallize an amorphous silicon film. The 

germanium film remaining on a polysilicon film 104 is removed, and a 

heating is performed for the polysilicon film 104 at a temperature more 

than a crystallizing temperature, to form a polysilicon film 105. Thus, it 

is possible that an abnormal growth of a silicon oxidation never occur. 
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1 0 3&fiSWCfcttf8-C, 450-600 'COfS 

a<tis*«±©aa ( 8oo-io5o'c) vm-2.oMmm 

Z1r5 m cOXSKJtOTW/^ya^ffi^H** 



(A) '-man *- 7vo7v/&m<& 



(B) 



(C) 



(2) 

1 

x. 

miietf y 2/ y * >B»iSH%l4ff cctei^r 9 o %«_b<o*s 

JM8^K«BH4«rWU J&o, lxio 1 *- 5X10" atom 

4*»«4-r£*3*f*sas. io 
t, 

miiatf y v y ^ >Btt«fttt*«:*ttS«K: b-c««S 

ttB-CfiffiWKiftttL. flo, lxio 14 - 5x10" atom 
s/cm 1 ©«ttt?l 4R*>6j8tiiifc5c*€:^-Cl»4c 

4 4 20 

[il*B3 J f^^Jg 1 *fcttW#J12«C*Jl»T. h?IE 1 
4 t£*> hM^ntcytn 4 1* y v <5> at? *> £ C 4 £ ft 

«4T*¥«h**be. 

y y 3 >R©«?tt 5 - SOnmT C 4 £ftHfc4-r * 
*XfI4. 

sfts-e. #yVy3>«fc£fi&3it£XB4. 
wis* y ^ y >flt*c*t i/ r * 2 <9M*j&3£?t ^xa 

4. 

l«3»B6 ] s«jt«cr*JU7T *vy 3>*&*fl?r 
*xa4. 

«rKr*;i/7T^vy=»>R±KHP»«:flTilB»BI 40 

BiiettiiKa^wieians^aoT 1 4isa>6ia«*ifc 

7C«** 6 ft S««*#5M* &XS 4 . 

m 1 <osnJ&*!yi«c <fc 9 atriar r * ^ y n>^<D— 

S|5£*£Hffci*tf. #y^ya>IS«cSSflt3#*XSi. 

wse# y y 3 >mcc^ 0 xm 2 ©MS^a^tf 5 xa 
4. 

arias 2 ©ftn»»ffi»wgs* 1 <Dnat&sm* 0 1 sst»« 



»Bfl^ 1 1-307783 
2 

£X*34. 

Wiar*^7r^^y =j>s«c»br 1 4ifc&>fcjatfft 

/OT*£«flrr*XS4. 

sfts-e. #yt/y=j>H«cKsssi*sxai. 
swa* y ^ y >«c# l rig 2 o»DjjwaH«f -5 xa 
4. 

HMaft2 otsmmjitmm 1 om^ij: 0 

£Xfl<h; 
*»ttr5XSi. 

Ori4lK**6iS«*h/c7u3R«:«Wl-rsXSi. " 
ft 1 ©MM»«yi«: J: 0 Miar*^:? t^U n>BO— 

atetMiftsi*. #y vy3>Rtca£tt3-&2>xgi. 
mria* y ^ y >Mw: W 0 rl& 2 <djm&«ii«t 5 xn 

4. 

iffifam2 ©aiftJ&JiWfflfiaft I OflfflMaS J: 0 twcna 

[13**19] K«±(cr*;U7T^^y3>R«rJBfiSr 
SXg4. 

1 4jR)b»iE>3Btfn/c7^«raOi8iR«:^fljb. SttSjfi 

£x b'>K«iLr«fffir*^7 t *v y 3 >0±tc 1 4 
ft 1 ofluSM&wcj: 0 friar ^ 7^ ya^its 

Sft 3 1*, ^y^yn>»cKJ«51**XfI4, 

huib* y ^ y 3 >*fc»orft 2 <oiraJiMafii«T ^xn 

4. 

mSEft2"<Dtt«i»ffitt«ieft 1 ©JllWlftllJ: 0 
RrfT*>ti*C 4*««4r&*W»«il©flF»S& 

[M**i o] stR±ccr*^7TXj/y3>Bi*»flg 

*T^Xg4. 

H»sart^7 t y =i>r±«chp»*W1"3«»* 
*»flff*xat. 

I 4JR^6iStfnfc7c3R«r^*«*^flil/. Stt»« 

b->K«Lri9BBB8P»raaL/cj»s£r*ib7 T 
ffi-rsx-S4, 

m 1 ©anft^iiK: & 0 wsar*^7 t y 3 >^<d— 

»*ISftffc5-&. #y^y=>>K«cfEii6Sl*SXfi4, 

fuia^ y ^ y 3 >flgcc^fbrs 2 JoSBftfiiitff ^xa 

4. 
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H»*«l 1] S15±^T*;U7T*^:3>Jg£ff*ft£ 
TSXH4. 

gjger*^7r ^^un>*J:tc i 4^e>iitfftfc5t 

**6&*»«*»ia'r*Xfi4. 

wie* n s> «j =j i, -ess 2 ©snaMGJi«T 

4. 

HUM l Otttt&SBSMi* 450-600 •crfffcti. mfi2^2 
T6XH4. 

wis* % ) s> 'J 3 oris 2 <ott«ft«ffi*tf ^ifi 
4. 

l <Ott\&MM& 450-600 -crff*>n, Byie^2 
CDftKBtfaSIB 80CT-lO50"C-Ctf^n^ C 4 £#Sk<!:*r S 

[«*H1 3] S«±«C7*^7rXS/'Ja>J»*«JSJc 
fcro*£Wftrr*X!I4. 

wie# '^u^ >«cc*fbT* 2 ©*D«k»ffi*»f^xii 

4. 

ffirKWi<E>flS»»ffl» 450-600 °c-c?Tt>n, m&m2 
oMfSUMu 8oo^iosoicr?f*>*i5c&*!|*a4-rs 

i£«(*SSB©ft*#S. 

[M*B1 4] aSttLfc^*^? T^t";3>K€rJpia 

-r*x«4, 
ftjBstr-sxet. 

L-C 1 4 JK3&>6jStf*lfctt**&Mr£X«4, 

SB**Sfifb3tt. #y^ya:/Wc£i«*-l**X84, 
KiStf y */ya>afc»LX»2©MBl<aa«:lf ^Xg 

4, 
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4 

9ffi*l®W*«ffitt 450- 600 tl-Ctfbtt. Mifif&2 

©ai«*iffl« soo-ioso'c-cifbnici^^ai-rs 

[SI*I1 5] »1R±(C7*iU7r^i"J3>lB*Bii!E 

■rsxai, 

£X f>ettbrS!ia7*^7 r^Ua >Rfc«C 1 4 

«5^6iatf*ifc7C*«r*tfB*»fi6T*xai. 

m 1 ©*n*MSa«C<fc ■) bW£7* ^7 r7^'j3 >H£J£ 

10 flfbs-e, #«;^i;3>jBK:ajs83i**iai. 
mfie^ y > i ) => >BK»Lra 2 ©mn»tea*f7^xe 

4. 

MSB* 1 <o»ntt«ai» 450-600 -crfibn. g»e$2 

©ftrfM&Htt 800-1050'Crff fc>ft& c 4 *»«ir s 
**fl«B<Oft«*tt. 

[»*I1 6] mfoh(<tT*:)\'7TZis*)?>m%Bf& 

«ri27*^7 r x v y 33 >Bi±fcP»BP»*W-r swir 

20 tefiSTSXgi, 

1 4iS36»6jStf^fc7cSR*dtr»«*«Wb v SttSS 

4^ t>K«otsierana-caiffio/cmBa7^ei^ t 

X V y a >B±K 1 4 tSifr 6 iStf tifc7C**dtrB«:Ji5 
J#T£Xfl4, 

« 1 (OttHBAftWCj: 0OT27*^7 r XV 'J 
»**£IMb;*tf. #y^y:*>«cffi&S;*l**Xg4, 
mjia^ >J v y 3 >B«:*t b-c»2 cojiD«Steffi«:t7 ^11 
t, 

30 mrtBff 1 ©*ai»«Jitt 450-600 "crtfbn, buie^2 
©Jta&MIIti 8oo^ioso-crtf*>*iSc4«:»»4-rs 
**««B«)fftt&i6. 

[»*I 1 7] M*I5 7b£M*«l 6(C*5l»-C. me 
fi*)ti€»C4t««4r**«ft*B«>ft«*ft. 

tii3}c]ii 8] «*i5. 6. 1 i*fciii2oi»rn 

3^fC4tft»T. iiagfil 4lR*»6ia»*afcJc**>6<tSBB 
(i7*7X7CVD^ MEE^CVDS. «Btt* /cttX 

40 ©fttiWffi. 

[»5WB1 9] S**«7, 8. 1 3*fcttl 4©pm 
*»«C*sl>-C, STIBl 4^6iS(^c7C^ ; £:^ttl-raX 

fctt U — !f - K - f > y CC J: 0 If bft ^ C 4 ^r1#m 4 f 

[9*12 0] «*JH5 7ia***l 9<C*5l»r. ffiTiB 
1 4K*^ja«WcS*4tty^-=- , 5A-C*SC4€: 

«a 4-r 4*»*«B<Dff 

[i§5jc^2 1 ] 1**19-. 10. \5ttc{t\e<0^T 
so ti^Kfet>r. m)I21 4jB63&»6ja«tite7C*trd.tf»iR 



(4) 

5 

vji^a, n< t y ;p v - a t tcimwiiffr o a ^ 

[0001] 

Y^ls^Ts*? (TFT) rfl^Sft/cEB*^*** 10 

[0 00 2 ] ft*>\ *W«»*r«*if««tt*ifiJfflL 

gfi»s*»*<0«BecK«*h/c*»»»att, TFT3S 
(D»*«*/c9-Ctt<. TFTrWJSOTTc*ii#BB* 

[0 00 3] 

[«£*©««] ifi*. *»*ffi*W"r*»«±<c^fiES 
T 2 txX^Z* TFTfcHtKSj* 

i/ r ©ea$w*&jwi r c » * 0 

[0004] «x.tf . ««am»j»c*5t»rtt-7 h y # 

MSB. -**yHB. fo?ft?**i — *ft<Sf) ^<D 
ft6i9>****SBecTFT^lBffl-r5K**s^3nr 

[0 00 5 ] (7^7 r * U 

A*)fcliff«K<03E^TFT^ff»r'*^t 

^ UcT f t e>s£*'Htt£ nrns. 

[0 006] *ffl«IAttfel«A> % * U v V ^ ymoWR 
©MBK.tL<r»r*#fc. -5-<DtKt# y »J =J >Bte>JBflKf 

[0 00 7] ±&2:$l-ClZ7*fryr ^S/»J3>i©S 40 

**br #y ~> y 3>H©iSfttt*»#'r 

[0 008 ] Irfrbfttfibte&itVMMkt bX~ v 

*raufc* y is y 3->M*a«ttfttt»iHa«:(*ti3-a: 
r&Mg-r*^ ^SrffKc&ffc^yro ( sia ) ©g 

[0009] c<o«rtt-> y a ><ossas»TK**r 
Hti©««:#y^y3>ii©iiffltc3Btis. c©a«c» so 
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ituoaytm&tzt. TFTfW8X«*«:Brtfct/y 
=j>/dw^»iS*ir^y3>^WKSti5-iCiofcm 

Wcofti&s*. 

[0010] ±S2&««CSEtt3 tifctt«r« 

f&z n/c# y y =3 g^* y y a >^<oa® 

awe^S'Ci&^/c. *y^y=3>B©«fficc 
iSBHW^jiaa-rs^Kitt. *ffi«fe»Br»br;b 

[00 1 1 ] 

« fti>«(ci&atto«c>4£i»«m«ffiir « 

«ft»R*ffll^T F TrislBl««Sn3rc¥S!W*»IS© 
[0 0 12] 

(««B«cttr * ju y t x y 3 >jb ) * tSftffc 3 a , 

[00 13] yiUv^^AtMHKTcSiOrr^^T 
X V y n >««:|fiS ft $ 6 *TT l» S * 

www«©ftfis«:fflc>r»6nfc# y i> y n>j«cc« 
■^B*«i5«dnr#««:isi>eatt€:wr -s* y ^> y n 

[0014] i/c, «H¥9-3122eo#^*RfiCaEl83tlfc 

ti*s* o *si»w©«]S-ct«<Dttft-c**'r 5 : 
*i;*3&s^<ftc*. tefl^tiaa«±rr»«i®sr 

4 C »o tcMm XH**i2* 4 ft f> ft 

[ooi5]/c/ci, yjuy-->Attt^y 3>tdpjK-r 

M^tC lXio'^atoms/aB' ?riSx.^^Tyil/7--i> a 

L*^iiati***S. lot, T^e;u 

[0016] 

Tiam-rzmmMx *> 0 r »«BftKiB*!f ^ciit 

[00 17] 



mmm i tussw 1 ) -***w-ctt*aMfe« ««« u 

[0018) *3as«-ctt*« loit bxftgmm 
r*^^r^^y=i>R(b«Rtt«EaKkcvD 

> (SiH,) XttS?2/7> (SizH, ) g/c. C 
©BfT'tJl'^T ^5>"J ^ >*<DH/iW 30-250 nm (ft^ 
tfKCtt 100-150 nm) thX^<, (Ml (A) ) 

[00191 a**. isR*«:igA*r*«*. MRava 

Ufnt 5 xio 19 atoms/cm 1 %M .(ftSfttCM: SXio 11 
atoms/cm J fcTF) it/. KfflKDiftttt 1. SXio 1 * atoms/ 
on" <ft*WKtt IX io" atoms/cm 1 «T) £T£ 

ft*, ttc, ±as©^«»ttTFTffi«iagT«HWK: 

[0 02 2 1 *SSifcW©»£. *r«BLfcr^7 r 

> (GeH.) ^4:**X»^l/^Ar5^1 0<S«C#« 
U^fflC^. "^tt. 100-300 'CO/SRaft 
T\ 2(r-50rrW/cm 1 *C'SC^L/r l-50nm (ft^tfjtCtf 10 
-20nm> <DmmOYJi>^~?^£l&&?ZC£&Xit 

[0 02 3 3 S/c. y^-'JABl 0 3©SHB3Fffitt 
«BE«CVDtt-Cff^CifepI«T?*5. y^>tt# 

»cc»iBu^-ri»^"c**©'c. 450 ■cgK<Dfisr 
a. 

[0024] CHtil (A) ©#M#S6ti3. * 
«C. 450-650 *C (»* 1/ < tt 500-550 *C) <OM%M& 
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[0025] &*>\ c©tsaftxett7T-^xr^- 

[002 6 1 C-^LrSetlfc^'JVya^Kl 0 4tt 

[0 0 2.7 l #y^«;3>«l 0 4±lC8StS 

AJB*l6»ifl*i6iS (KSa : H.G = 1 : 

i)-c»*b&fs. ^';^«;3>JSi 0 4tc*turii>^ 

00-1050X) ■c©»«31Xg*!T5. (Bl (O) 
[0 02 81 COJBHBffllgtc J: Dtm«*tt4St 

=>>« 1 0 5±«Ctt»»ffiIgec J:ot«1 1 0 6 
20 3WBfiSS*i*. CCD&SSfbSil 0 6ttTFTflW«c* 

[002 9] fcfc. yn^-^AR£J£Lfc**J««ffi 

£->X lXio 14 - SXio* 9 atoms/on 1 (ftUffjCCl* IX 
IO 1 *- ixio"atoms/cm j ) ©«ffiT $r\M/-7-9 A3&Sff 

si- So i*tc. 7i<';^*;n»^i 0 5©9iBS«a <mk 

30 (KaWtCti IX io 1 '- IX io 1 'atoms/on 3 ) tC?? 

[003 0 1 *<Diah, ^mfamxnhtxtcX y V 'J a 
;hfciS£££<*A. Si, Ge,., (0<x<l ) r^^ti^ 

[00313 ccdb#, *n*aw©ff«xs-c»a*«'C 

40 /c*'J^'J:3>J^l 0 5(1 »fktt*HSl+«:**ifctt 
[003 2 1 *ffl«|A(C<fc ti* ^fcOMMi L"C — 

so [0033] ccr§4 (a) tctn-rmmitisv^i' 
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rttwcBMbv y =j>awfr»au fstt/i?**^ y 

4 (B) *C7n-rSEM^Ktt*IBSW©^o-fexrR|- 
flia<DTFT*ff«l//clS6O«(-C*0. £t£J!Cai± 

[0 03 4 ]^^, @i (o cc5*bfctt*yixe«: 
(B) *t^L/c«ae©tf s"J3>bi 0 4it ttJitt 

<LC*#. HI (C) 6 ftfc#l/^'; 

[003 5 ] *fflB8A{i. ±ga©»*tcoiitac©«& 

Rcca«i>fctt*-ctt. * y ^y 3>R*s»a3*isa# 
tc ##cc * £ * is* * &£-r * . 

[0 03 6] CCD*t£Ol>-C. B5£fl3t»?K9rr*. 

05 <A) ttttSrtx@»©*y*>'j3>H«:^A»-s»» 
H8g*^0-CO-5. «£ (t, ) ?*SJMt3ttfc 

[0037] 5 { B ) «C7^*r<Dtt»tBBH 

(a) (cA-SBSO^y^ynvHrftO. 5 00tt535 
Sfc 5 0 ltt#';t"j3>jBT*S. C©B& #y-> 
|J3>B5 0 1 i53E*«5 0 0 4(0»ffi5 0 2K:43W 

[0 03 8 ] BP*>. »IK§8«»«>a«:J:-3rgi^H6*i 
/c*'iv"J^>I5 0 l»C3IS165 0 0±r'#««c:i(i 

£©>:B 5 0 3 £SS«c£ 0 ? L * 5 £ ** 6*i 

[0039] csursfcftfc* y^y=o»W8i 

(B) OdfJ^';3>Bl 0 4fcffi3T*. B 

5 (a) «c*rii«cjaR ( t, ) T«u©fflxs*nTt> 

[0040] COfcfctt^ttAS^ y 3 fc 
XgCCtel Sfcfc. ±»<MSIMfcH«€r 

■H;LSHKr©«&«ffitt. 8Mfctt:sH»#?f7 5 ict o 

[0 04 1 ] c^LrfBtofficcJr-ortirt^B^K*^ 
tifcfiL scflftaMM- (b) r#*s*i 
ccr«afia:«©a©»Js»nH (a) £n*££ 

tt. GSSK500tr--Jl'«^'J^y3>IH5 0 
4 £©WE5 0 53&s#fSCCfS*tt©iSl»«aB4«c->rc» 
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**?**. (95 (O ) 

[004 2] C©«*C«#tt^K(,> 1 53ES«t5 0 0 «c 

s*b?# y j/y 3>i5 o 4^*cit$n^OT. 
# y y'j 3 >0t<o»aa»«c*5c>r^ y ^ y ^v^tcct 

[004 3 ] C<D«£ % ISfifbtflH' L/c»r|S B ^ffcja 

10 #&Zon8£.itttCt&V*&. *0MA\** CO 
&&SXfI£V y 3>ira©B»Xll£i»M/Cl»£. 
[004 4] ft*>\ 05 (A) ?«ISflrftXfI»«:fiia 

L/c6'-e©**att«r±cfrH»xg«f 5 ci fcr* 

y->y j>««rwsc&3&4nji!fi-c*5. 
[0045] c^or»6*ifc#yvy=i>Ki 05 
#KHgaft«fo/c/iiw<05j<y^y3>Ri 0 4tc 

20 L?t>£ a CO^BKoaW^^tr^fti*^ <Elec 
tron Spin Resonance : ESR) Ct J: -??X fc* >&|g<D 

[0046] «±<0«ec. *M«§0®E&££ft4ftJi& 

y n >«c!>issft«:tf <z>&&iifc# y u y n >»c 

[004 7 ] ©©Xg«:Kffi-r 5 c i?. ?&XH<D<2>CD 

xficcfcur ^ y y a >B©ss»Mb3W*jfc3 tis. 
30 -e<o/c*. #y^y=i>ii<oift«s«cBu?xiiJ&««i 
(cr*ciW>. 0©xa«cj:->r#y vya 

~> y n Ri^tio 

[0 04 8 ] fcfc. *£SfbSff«±©Sft<ttt. rcnw 

CCti 800— 1050 - C( t7£b<» 850- 900 'O CDiSg? 

AO. ^<7?«ftW»iatt?<^ffl*ff5*«cfla*J«;' 

c©xe?»»B«{i«»^»rt^Bofi*cc*#< 
40 [0049] tto?. v^x*>t&m%<o 

TKiaKtt 800 # C***?*b<. ±RE«S^ <***«? 

(i^) ©»*tt***b? 1050 - C*W3febC». ittc 
¥)\s-?^J*<0&&& 930-940 "C? fah CD?. «t 

[0050]*fc t <ft»ffl»H»ttttft14SHa?*5 
ciWi n»3&i fc - ^iStt*B*?*^?fc*t>Jtcc». 
Mfbtt»Hai-T5li^ K^-fB* (a) *fflSl. ^ 

so [0051] «tc, ■ ^oy>*stf»H»?<»»a*tf 
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^t. ;M3y>7cis<DY? *y ^^tc^o^y^y 

[005 2] 2 BMktt»ffl»-C 80O-i050'Ctf)JS 

mm&f *> i«kiaft«*s»«s n * c <t -c* y y n > 
jasflapswksfis. dfj^^vaonaitBTF 

[0 05 3 ] jttrr 5 i * ttJSSKftlfitc J: 

l/T fiUWSOT* JU? r * ^ y n >J^O 
«J*«fc5£U «*fitCTFT<DfiSttStU-C«ffl-rs 
<h#<E>J^/l«: 5-50nm (ff £ U < (*15-45nm) ittStt 
tcKStrSiflt*. R/isWSninHTi&SiiES&v- 

[0054] iU±<Dtt^«fiSt(Dffi»*ffiT»6tifc** 
*fiffif©^yi/yn »ttStt«rfll/, ifJH 

[0 05 5 ] #HJ6WTff « L fc y 5/ y n >«"©ISS 

tati?*K»»*feTEM (»iass4-si«iw«).-rBS-rs 

[0 05 6 ] *aHKA*s±ia«»«li6TEM-C»-p/cT 

[0057] c©w*. *8«»»«c*i>rsttsr-p© 

[0058] coattisata^oiiitttttt. HKfifc* 
y ^ y 3 >m (-«ft«c«a* y ^ y =3 y 
yn>io»«nrt»*B) «cii&6*ifco, #skss 

[0 05 9 ] (I6*W2) ***«riiS6iSlWlfc^b 
fctf y */ y n>K*«t >T TFT £ttSif £Xglco<,> 

feitcCMOS 0SS-C«^:L/clgib0S§t N * + *Jl/3S 
TFT (NTFT) T'fEHLfciB*v h y ^*IelffS££ 
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MLCD) *Wc<h*. 

[0060] st, mmw i ox&tct^ xsssfi 2 

0 l±CC#yS/yr>>JH€r»SELfc6. 
ItU. T F TOiSttH 2 0 2-204 

«rttCflE>B#*T40nin4r* ? (02 (A) ) 
[006 1 ]*(C. 7 7X7CVDS (3W*«EBISCV 
DS0 «cJ:0BMt^y=i>H*»6fllliRStiSy^ 
10 J5i2 0 5^r i20nn©Wf <t*s. ttCCfcUffc 

ift*>'j3>i (sio. n, TTj^ft*) xtigitvy 

1 [0062] y>T hte*M20 5<0±«CNSS*« 

Mii-s^^>';3>»6^^y^ has®2 06- 

2 0 8«t5 B h««2 0 6-20 80jR/|Ett 
200-300 rADISHrja^-rfttf fit*. (B2 (B) ) 

[oo63]«tfc f&cc^y-r hnmotmtux. p 

SSa««4€:S*rS*y^y3>BI^AR8t 
20 *>*;l«. * y ^T^jR, 

m. mitbtc&Mm {m<t2>z>m> mtz>#zr 

>R »t^-f r*>J:t>- ^fc. C*iiE>£S& 

[006 4] y-/ h^S2 0 6-2 0 8*»J5£Lfc6. 
30 y-T h^@2 0 6-2 0 8 l/TF7-^x^ 

[006 5 ] CCDIflte^y^ hm© (RC/y^ hS2 

[0 06 6 ] PTFTitt*M«*Ui?* hvx 

^2 09 rBL. NS^ftW5T««J (*H*teWlr(i 
40 y>> ^^y-OP^^f-^a^JfcU^X? 

^F*B»««2 1 0, 2 1 1©-W«««CLDD (Liqhtl 
V Doped Drain ) (B«iftWC. IX io 1 '- sxio 1 ' 
atoms/cm , cOii^r y >*»j!nib"C4j < . {M2 
(C) ) 

[0 06 7 ] #{C. U^f-7^i;2 0 9^4t/c 
«. NTFTittS«««:U^ h-7X^2 1 2"Cil 
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fiW»««3 14*r»fifrr*. (SI2 (D) ) 
(0 06 8 ) C^L*tIg2 (D) CM£**sf»6tifc6. 
U^X KX^2 1 2€rK*L/c8t, x**v<7*££ 
ffi^riM K^*-^2 I 4-2 1 6«:»lSTS. *H 

[0 06 9] C Htt^ F^*-JU2 1 4-2 1 6£r 

2 1 7-cnu !;>*«ari*3. comtftmvmmx 

[0 0 7 0] c©i;><3D»»n:S«:J:0CMOSBB* 
ttiS**NTFT<Dy-*««2 1 8. Kb/>»«2 

1 9.. (LDD««) 2 2 0, * + * 

B*1*J«*&NTFT©V--*«#2 2 2, .FV-f >« 
4J2 2 3 . (GIKTKttK« ( L D DM«) 2 2 4.^ 
t^M^«2 2 5«t4, (03(A)) 
[0 07 l/^h^^2 14«r»i0fc 

«. \sisZb^A*2 2 6VNTFT£fj:?>®.WZm 

u #D>**iiJ:Ofcm»F-xa-casiiDrs. cz> 
#p ><o»aixfgK i 0 c mo s Era p t f 

T<7>V-X««2 2 7. FH>««228. <6«K* 
ff«rfR4E ( L D D««> 2 2 9. * * *;i*J8fiR«2 3 
O^iU^T*. (H3 (B) ) 
[0 07 2] tt±©«teL-C. ?SttS^©^*6*9©a£M 
X»W»7l/fc£. 7r-^7i-Jl/, ix-tf-T^ 

[007 3 ]ft*J. ft^M»lf22 1. 2 2 5. 

2 3 0«3:^<^M ! »5c*^»«$ti-r. Ktt*/c{iH» 

*s lxio 14 -- ix io 1 ' atoms/cm 1 ©BHH:ft*-5"Ct>S 

[0 07 4] *K. 25nmW«)BfbSxy3>Ri 900nm/f 

2 3 H&Jgfifcr*. ^Ot. Ti/Al/Ti (MttRWClOO/ 
500/100 nm) *»6#<&»«»T«fiS3ft* V-*«fi2 
32-2 34. FU-/>»«235. 2 3 6«EtfT 

[0 07 5 ] *tC. 50rmff£>gffc>''J:3>Jg2 3 7, 20 

nmz 3 8^aHflts^6&^S2osra)ttMtR«:SA 

<c*s.-W«B«KliiL,rtt#U-f 2 FBI," 7fV 
iUK. sK'JTS F«: BCB ("*>*/S/* pyr*» M 
S*ffll»5Ci*it«. *fc. £©JS£02OnmfI0& 
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[007 6) m2(omtam»m^:mALtch. ikicmn 
«fi*»js-rs«««:*fi»rw««iii«2 38*x 7 f 

>*OTHD»*:RW*. COB#, HaflS<Z>jgSIUCt£fi[ 
ft2/yn>BI2 3 7 gft^'Jz7>J®2 3 7 

[007 7 ]-£LT. 300 rmm<D?5>m&f$ML. 
^-->m^7^7X^23 9»JiSc1'i. C 
©75 v WZfZ 3 9ttlBR-7' F ! J ^^InISS_bCcisC* 
10 r. TFT^E«»&i'iS*«:R-rS»^CEIS3*i 

[00 7 8] c©b$, 8ia©Baaas-c«*iii3R^ f <; * x 

HBOFU-f>S«2 36£75 ?^^23 9i*s 
: . »fc5/-'J=i>«2 3 7 (Xtt^k^'Ja^KiK^kS/'J 

[007 9] **tfiW-Ctt^v * 9v Z £239 
StlKiSSOr, FM>^2 3 6€rTWWi. 7^ 

20 /c«>. At^f^ii§-r5ci«r*^ 

[008 0] C *> LXVv ?9-?X22 3 9 SO'ffiflJb^ 
S 2 4 0 fcJBffiUfcfc, WU mi3<D««Btt8BS*» 
J5SLr»3©»lffl«««2 4 1 iTS. f Lt 4 3>£ 
n*-;l/WfCjgfl« (ftSMttcttl TO) 
■C«SS £ tl 2 4 2 £ 120nmCDlf 3 tCff^T 

[008 1 ] fcftfC. **»H»*-C 350*C2B#^fiK 

H3 (G) Ccint-«aT^^^^-7F VZX&R&SEgl 

iaccisft«*»}$-rn«Bi6(c^-r««:AMLc d#5£ 

[0 08 2 ] H 6^*51^, 6 6 0 2t*Pii 

5RvF-'J^XB». 6 0 3»y-xHft(g|W, 6 04& 
y-f FtBttEIB. 6 0 5 ttDi? ? ££]B; 6 0 6 tiSjfSj 
Sfi. 6 0 7«FPC 

F ) "C* P^-^@K6 0 5 ttKftSiSKsjMI&ff 
40 [008 3)$/c, #Se»«©AMLCDJi«C>Hlf¥tt 

f&£*rr -5 t f TrisiB^^r ^<o,r fs^ * jimwuc *> 
TFT<D*tryf-Y (»»a*»iliK) ttN^ + ^ua 

"C 200- 300cm 1 /Vs . PP + Dl'M? l50-250cm I /Vs 
N^-f^>U^. P^^^;b^i^tC60-l0ftnV/decade<!: 
[0084]^. rfrY^h'^^lSO«B« 
50 ^ e .WAtf, *SBSWriilBR1iaiL-caWWWi€r 
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[oo85] cn^3 ) xmrnw-cte, mt&ffl2 

[008 6] mtem V\ty'z> X7CV Dffi^ffl»C 

m2 0 5£JfcS£L/c6, -€-(7>^-C80O^l050'C (tt£s 
900-950 *C) (D&giaHr&B&bXfl£^o 

[008 8]C (Ommti- ? #im (tSttJl^ 

&v®Mitm&femcm<rj:z>mm) tcxzyj mm 
tvj b&mmtv&mm&fti&mnzov, tft 

jumm* y v y >j«**fl* -c&£ijl r fetirt^H 

[009 0 ] t^SWUJ H^0iJir«. W77^ 
v y 3>«±IC 7*v X7CV /c{£&E&C VD^ 

[0091] aj<v z&^mmmzm^zctMmw. 
i xdj&i* & y iu -7 > * *ijfl§-r ft u 1 1 > 5 ^ 

[0 09 2 ] *H*««r*t6«2 tC^UfcT FTfBJX 

[009 3] (Hi6W5 5 **»Wrtt. m7r^ 
S/ya^BiCcy^^-^AH^SQHrs^KKl/TS 

To 

[0 09 4] ST. S^SSSO l±tCT^JU7r^v 

[0 0 95] r^77X^'j3>l5 0 2JbiC 

TteMfcyjU-* ( Cea . GeQ, ) . 

^ity^^OA ( GeClJ . gAWk* < GeB 
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r«) , mity^VJi^A < GeS, ) . ftBtyW^A 
(CeCCH.CQ,)) ©*»«#»f 6*1*. 
[00 9 6] i/c. ^^tCcto-CtiSiHiLrx^y- 

[009 7] #jB»«rtt. 10-100ppfntO©{tyjU^- 

■5 A**««rf¥«Lr r*;i^ t jxS' y n >K5 o 2 ± 

li5 0 2±lcyjbv-$A£AtrS5 0 3 £JgfiW*. 
10 [009 8] ^ r^7rX^'Jn>I50 2tti 

*te*?n-rfc*>* ^e>3-Kow«can»B{t^y3> 

[009 9] C^LTHS (A) <W!£#ff6*l/c6. 

-#yi/y3>K5 0 4*»*. c©#'j->y.3 
>fii5 o 4 ©*ffiicttiiB«Kccy A**S6ts 

[0 10 0] a±©8tCOt#»Ji/'i3>i5 0 4*s» 
6*ifc6. »»SI*(l«l©XSK:fitorlSafkSafet± 

fcxgecaeittf iae «:^r«ft a ml c d *n^-f * c 
"■£#r#*. 

[0102] (3S16W6) #^«ffTCtt. 7*^7 

>micft l r y ;u •> a ^^Jta-r * «cr lt h 
»ji tR«c&*asffl^s«*a8«:3nr. *f*e^tc 

30 7X7 k— t*> yffi* few u — k - f > 

[0103] £t\ S^S^80 lltCTWrX^ 

y 3 >K8 0 2 *jB«-r*. B^mmmm 1 cc^^ 

Wftl*. *<0». -f^V^V^-VaVit. 7^X7 

[0104] *IS*«"CttBfi^^4 U^v> (ce 
H, ) ^ii^E30keV . RFH#5W, F-XJt 

1 xitf^atcms/cm 1 t77 X? K-b->y&£$l>"Cy 

T j e^^TX^y 3>jR8r,0 2 4i^« lXio 14 
- 5Xi0 l 'atoms/cm J (tt«WCC« lXiO 16 - IX 10 1 ' 
atoms/cm' ) ©i^ry^v-^ A^8ISflD$n*tt(CSE| 

[0105]^ r*^7r^s<y3>K*«c»jD-r 

*y^vr.^A{J lxio^atoms/dn 1 JW± <$r?£L<(£ 
IX itf 6 atoms/cm 1 «±) Tftl»iJBIi UriSaft© 

JiA* SXio 1 * atoms/cm 1 ^riSA* iT«7 r X t> y 3 
so vjaoK^T^O-T*.' 90O'CSJK©iaBE-C4>igttU 
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mti&'&EX lXl0 li atoms/cm' *i&£bT&<t<h 

[0106] c 5bxmwcir)uv~VA&mn$fttc 
r^fr? r y ^>m& 450-650 'comf&Mmicj: 

teS^*^<ft^ l>*>0£vy a>y;uv-^A (si 
* Ge^ CC&5£StotiS. 
[0107] is V 3>?)i,v~<y MZUV ?>mJ:*) k 10 

-ca 6 amlcd fcftMR-rnw. wana* 

[0109] fc*>\ ■*JQfi«©fllfiStt3ltt« 1 -SS*« 
[0110] (jB*«7)'«SJfeWrtt««±tCT*JU 
[0111] liSW**lB»CVDffiXtt^7XvCVD 

> (si.H, ) ic»OTBrjea©yju^> (ceH.) 

*. 

[0112] C©a«C^K-CWyj|/V^^A©»fl«* 

£*t-&-r. xsw«fb«cwa*wr&*. 
[0113] *S8»«-e». 7^e^7r^v*;3>JK* 

4C ixio"— 5X10" atoms/cm 1 (#ftL<{* 1X10 1 * 

- ixio 1 8 atoms/cm' ) 0itt£T AifiWfaZ 40 

jvv ^ ^ Al«a©±HRCfTBWcBB b TttS«« 6 1'» 

[0 114] c5l/-ca*tcy^v^-5A3W«fll3tifc 

7*^7 r y ?>mx. 500-600 wm&Mwtc 

£ 9 SBfcttJMfcT £ttM6£l§iaK:&i&{b 
It J: r>T» 6ft/ctf y ^ 'J3>Ili'> •javWv-'J 

[0115] fi6-,r. *IS*H<Dfti(XgtcJ:or»5!c 
stifc#y ^ y 3>H«*S«ci*t»+ + y y&ih&zm so 
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3au n^2<DX!irAMLCD^f^-rnt^a D dm 
ft*. 

[0116] a*. *njs^«fiStwii*teW i 

[0 117] CHMIM8) SittWirW. BttXg*^ 

n y >% dtf SHflirtf sci-cya^-s^y** 
y ? * y >y«c 1 5K3&*63aKtifcjc* («*w«:«y 

[0 1 1 8] ^SBKWOttW^HQtfflC^tff^. ^9 
(A) CC*a»T, 9 0 lttS/yn>ji«; 902tt^y 

3>*(S»tL/r»rtLfcj»«{b«. 9 o simmw 1 
©xgtc«->x»i«L/c* y v y =»H-c**>. 
[0119] c©*y^y=i>K9 0 3±«cttai!RttK: 

RPS9 0 4. 9 0 5t»Wfc-7^^»»JH9 0 63WK 
l^ns. HD99 0 4. 9 0 5«*&< ife20/im« 

9 o 6tt«<b5/y 3>R*©«««rjBdEbr<>fii» 

[0120]C^lt§9 <A) <Dtt«**»£*ifcfc. 

s«£ffitc»ory>*«»rr*. c©h$. 'MiSTOEtt 

30keV . R F mMt 5 K - Xfiti IX io l 4 atoms/cm 

[0121] coxgecj:») y>*w«SK:as*n34i/c 

«*9 0 7. 9 0 8jWBjS3*i*. C©»«9 0 7, 9 

o 8 #»ic yjw ->A©y^3»i;>^-fhiLta 

««C4fcttS. (BI9 (B) ) 

[0122] *«C, 500-650 'C (ftSffjfiCfl 550-60 
0 -C) 0 : &mV4^Xt^ffi<Dm®Mm£'i : r5. c&xm 

■cw. *yi/y3>B9o 3*«csaL-ci^-r>5r- 

A) £'J >#***KfC«tt3ftfc»*9 0 7, 9 0 8CC 

5*n*s^-r «tcy v * y > y s n. * y ^ y 3 >s*tci 
A»/jryju^-^A3fts««-rsi*A6ti5. 09* 

(C) ) 

[0 123)IP^ C©XS*»Ate--Jiy^yn>B9 
0 9 & 4 > - 7. T A U t & y ^ A75i(£^$ 

tt^fSAo^t^y^y^^Bitt^n^. c 

<o*y v'J ^>j^9 0 9«C*tLTSa6«l r»Wl/fc« 

y vy?>i6wsfi6ft*. 
[oi24]^-i,r, ^©a«c* y 2/ y 

tffiC*. fc/cb. *Htt«-Ctt»«iL-Ci/y3l/aS 
[0 125]'ft*j t *SBfi«©#yvy=»>K9 0 3* 
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[0 12 6] C^ttW9) 1^*7*^7 r*^ 

«Jri>jR(0*ffi*(*«C*fbry^-«2iX,jji«:dtB|-r- 

[0127] *3l*W©lttW«:ia 1 0 *fflt>-Cff 5. * 
"T. ISJUttfS* (-te^S y£*#7*£fct»5> 1 1 

[0128] fcfc. i»-ffc5>"J=i>«l 2ME^CVD 

[0129] *©»MtS' , J=»>Bl 2©±WSE»fcCV 
D^«lJ;0]^)f75nm©7 j e^7TXv , j3>llil 
fiW*. <£0X. 7*JU7rX^';a>ai 30±tctt 

AO v vmmnm 5. 1 6*wt6*iTt>*. <h 

10(A)) 

[0130] '*(C. 1 4 ©±*»6^JUv- 

-50nm (ftllttttltt 1-lOnm) iU *^*£ffilCj:') 

(gii o (b) > 

[0 13 yjUv^^ABOfi)Ui*SiL-CC 
VDtt (SBIW1#J8) . *t>=i-hS<* 

r^P2Pi5, i 6r^BiO/cr j e^7TXv;r3> 

v~ 7 A $ffj|ft 5 * /ctt*i«S -5 C <L #r a £. 
[0 13 2]ft*J. Stt6W6teS0fc«c^*W>7r 
5>f\- > 3 >£^0&fri£/8l>T7^;U7 

*©Ute. &3PS51 5. 1 6-CSSffiL/c7^r>U7 7^'> 

[0 13 3KXCC y^vz.7AJIii 5«rflEHIL/fc6. 40 

7 7 -*^7--^J:'?t 55O^'600 'COiBS'C4-^ 

[0134] #jBSW©*a^ 7*^7 r a>JH 
1 3^LXiStRWtcy^-7^7Aj^^}gilt$€rc^ 

□«15. 1 6rfflfcCC»fl{t**MHtO. ZCfrh-?s\ 
^«BMl 4<7)TSUiC{ig-r^7^7r 

(cifij^o r^ai-c*-ra«t»i»iK:teftaE*^aff -r s <t so 
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**6*i£. (si o co ) 

[0135] CO«^ea{U2«Al(Efi^B$m(CltWL 
S*«t»«4*fi<«rS«|p|K**^ 600 •C«:4BiLSi 

[0 13 6] c^Lr»^w:^sur?#6*i/c^';^ 

2ffii±*-as # r t f T*»fiR-rn«:* tr v^^^r^j 
[0 137]^OT. c©«&ffllxsccj:o-c^y^ 

m 1 JCjnb/cftff-CTtt/S' »; =i >^®©H#X!1£*t 

5. 

[0138] tt±©Xfirf§6ttfc# *) is 'J n 
[0l39]i/c. *l6flsWi3a6W8«:Stfc*at 

[ 0 1 4 0 3 C^tftWl 0] 7 J t^7T*f l J=i;/K± 

7"7XvcvDffi*fflc», 3M«4rin^*ffitfc 

[0141] ^JP^^ + >^-«jfi©fiRBKIEitt, ft 

>7-A> *ssW6n. D- F.Pv 
* /c« JSfSSIBi±©Par©««fl!>«B L/ ^ff -5 . 
[0142] 4fc. «SJ&Stt*5iSi»y-/ h^tc<fc 

[0143] 3BBft«rti. *-T. .* 1 ©SiESKiJO 
■C 7 ^X^C V Dffifc <t 0 7^1/7 7 >J 3 >0£ESc 

tf -5 C ch r-7 -=& il/7 r s\ is*) a >m± ^ A^ t 
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&(Dfm&mte 7' ? x v c v d mx-fSMT zm&ic h . 

lfl(C yjl •? ^ AI^: * *v * ar/SB-r &B&ttJt£ t 

[0145] CHHtMl 1 )-36teWl -1 Ortth 
yO^TFT (7"U-t^TFT) *««Gior»W 
LTZtcfiK *fiWfeW©»/Stt#hAy^ h^TFT 10 

(ft*ttfcBj£**#STFT) (CjSffi-rSCiir* 
*j|B»Ctt. *IBKW<p»JiR*«X*^fflTFT 
tc#LTjfifflOfc^£©^£^l HC^T. 

[01461H1 1 «c*jl*T, 2 1 Wt:E3E*/5:*, 2 2 

\xT^tvx^mvtcmitw)^>m. 2 3t*£>*ji> 

(Ta) tmt*>**' (TaH)t£mmLXB&L$tltc? 

[0147] $n^^ico^^ t ^ a >jH©s B %jtjaK 

[0148] :XiC. ^ h%&2 3<D±(C(i7*^X^C 
VDffiX»SBffiE<ftCVDaKJ:Dy-f h««B2 

[0 14 9] y-f-HfeWi2 4©±w:tty-^^2 
5. FW>««2 6, (LDDB 

2 7. ^ + ^^®«««2 8r«riE3n4ffitSW3W 30 
M^ri^. *HttW©iS^. v-x/Ku^>« 
JgcK ^ * > 4 > 7 7 > f — a >f££/cli7' 

[0150l*yt, 2 9r^3tt£©tt* + *jM5MB 

~>tc*mmxw!£ztiz>. ^mm<om^, 

BB 2 9 B * + * JH&K«« 2 8 £RBf £ tcV V* 

[0151] jifwwctt. «aa[^««M«atf 
a. * * ji>«bb* * * *>wimmt * *»#©j: 
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mm 2 9 ». v-vku^ fctt««KTW» 

B«*» 6 * + * J i ^K«j3&*tt»r -5 <D*B 

[oi53]:xtc. mvmm»sotLx % Zummco 

F. BCB (^>^>^D^» l^feOWiM 

■r*otfefti». c©w^, ***rt'RSB2 9tty 
£ ';;UBr<c-SBra*«B3 0 ±*i-;M>»idt«iS2 8 

T^sas-r 

[0 15 5] fcfc. *H«WCtt#»©ie^3fjS/fiTF 
TFT "CUft W 2 (Cm 0 fc« ft A M L C D % rm? 
[ 0 1 5 6 3 Cl@»« 1 2 ) H«M2 WWiiW©* 

mmmznm Lxm^m^m^imLtcm^^m 

[0157] ±^©«5?RB^-/^-^-fe>t^© 
*BI6W«SlR±«c*j3i:#BB^«ffl Or^isS 
[0 15 8] CSISfe^l 3) *B%Ht2lgttM2. f2 

^aSBgfflOKJ^IiftlHlB (MM IC:7^D9x-/ 
y • *^-Jb • I C) fc£*«UT5C<!:fcr*S. 
[0 159] 5 6tCti, BB*fflt»STFT©«jS*^ 
^Lr=*Jc«IJfi©*«»HB«:«fi6L. B»eft(CB 

m^x#%^m^&mMc¥mm&*wm^ t 
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